Abstract. Variation in mitochondrial NADH dehydrogenase subunit 5 (ND5) and NADH dehydrogenase subunit 4 (ND4) genes was surveyed in Triatoma infestans from 24 localities of Argentina. The DNA sequence comparisons of 2,183 basepairs of the mitochondrial genome, which include the complete sequence of ND5 (1,712 basepairs) and 401 basepairs of ND4 genes, showed 19 haplotypes determined by 48 variable sites and a nucleotide diversity value of 0.292%. Twenty-six (65%) substitutions were synonymous, and there were 14 (35%) predicted amino acid replacements in ND5. In ND4, 5 (62.5%) substitutions were synonymous and 3 (37.5%) were replacement sites. Samples from six localities studied shared one haplotype and the rest of the localities had different haplotypes. The amplified regions should be useful for population genetic studies.
Chagas disease is caused by infection with Trypanosoma cruzi, which is transmitted by hematophagous insects of the subfamily Triatominae (Hemiptera: Reduviidae). Triatoma infestans is the main vector of T. cruzi in the Southern Cone of Latin American countries between the latitudes 10 S and 46 S. Genetic analyses of populations of this species may provide information for development of control strategies.
Mitochondrial DNA (mtDNA) genes have been used in a number of population genetic analyses and have been recognized as particularly useful for phylogeographic studies in many species of insects. 1 However, the maternally inherited markers analyzed in T. infestans either exhibited low levels of variation [2] [3] [4] or have not been useful for phylogeographic inferences of the Chagas disease vector in Argentina. 5 The mitochondrial NADH dehydrogenase subunit 5 (ND5) and NADH dehydrogenase subunit 4 (ND4) are two of the most variable protein-coding genes in insects. [6] [7] [8] We tested variation of the ND5 and ND4 genes in individual T. infestans from 24 localities in Argentina.
The geographic origin of the specimens of T. infestans analyzed is shown in Figure 1 and Table 1 . The specimen obtained in each locality was considered to belong to one population.
The primer pairs (Table 2 ) used for polymerase chain reaction (PCR) and direct sequencing were designed from conserved fragments of aligned sequences of several insects available in GeneBank. Sequences were aligned using CLUSTAL implemented in MEGA 4. 9 The PCR amplifications were conducted with genomic DNA by using a Professional Basic thermal cycler (Biometra, Goettingen, Germany). Reaction products were purified by using a QIAquick PCR Purification Kit (QIAGEN, Hilden, Germany) for direct sequencing in an ABI Prism 3130 automated DNA sequencer (Applied Biosystems, Foster City, CA).
DNA sequences were aligned using CLUSTAL in MEGA 4. Nucleotide diversity was estimated according to the estimator ( W ) of Watterson, 10 average nucleotide diversity (π), 11 and average number of nucleotide differences (K) 12 by using DnaSp version 5.1. 13 Absolute distances and maximum composite likelihood distances between haplotypes were obtained by using MEGA 4. A haplotype network was generated on the basis of the parsimony method using the TCS program. Fragments of the mtDNA region characterized above were analyzed in 24 T. infestans, each collected at a different site in Argentina. The length of the mtDNA fragments ranged from 2,194 to 2,365 basepairs ( Table 1 ). The DNA sequence comparisons of 2,183 basepairs of this region showed 19 haplotypes involving 48 variable sites ( Table 3 ). The observed total nucleotide variability was of 0.00589 and 0.292% according to W and π, respectively. The average number of nucleotide differences (K) was 6.370.
The percentages of sequence variation over ND5 and ND4 gene regions are shown in Table 4 . The variable nucleotide positions included 40 transitions and 8 transversions and were classified by codon positions in both genes. As expected, most variation occurred in third codon positions in ND5 and ND4 genes (65% and 62.5%, respectively), and the second codon positions showed the least variation (only 5 of the 571 second codon positions varied in ND5 and 1 of the 134 second codon positions varied in ND4); 26 (65%) of the substitutions were synonymous and 14 (35%) predicted amino acid replacements in ND5. In ND4, 5 (62.5%) were synonymous and 3 (37.5%) were replacement sites (Table 3) .
Insects from Caucete, Caucete, San Juan; Santa Rosa, Valle Viejo, Catamarca; Saujil, Tinogasta, Catamarca; Saujil, Pomán, Catamarca; Vaca Huañ una, Figueroa, Santiago del Estero; and El Zapallo, General Paz, Corrientes shared haplotype H and the rest of the localities showed different haplotypes. These different haplotypes, found in the only specimen analyzed in the remaining 18 localities, suggest that this portion of the mitochondrial genome might provide a valuable tool for genetic analysis of T. infestans populations. (Table 3) . These sites are parsimony uninformative sites and the remaining nine nucleotide positions are informative. In this respect, it is important to point out that eight of these informative sites are from 463 to 1578 nucleotide positions of the ND5 gene. Table 1 . 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 3 3 3 4 4 5 5 6 6 6 7 7 7 8 8 8 8 8 9 9 9 1 1 1 2 2 2 3 4 5 5 5 6 6 1 2 3 3 3 2 5 1 2 5 5 1 4 9 5 6 6 7 0 5 8 5 5 6 0 6 7 7 8 0 1 4 2 3 9 0 1 6 8 6 1 2 7 8 9 1 5 8 6 2 1 3 4 4 4 4 2 0 8 2 2 9 2 3 1 5 4 1 9 8 9 1 2 4 3 5 5 7 2 2 2 2 7 3 5 0 3 6 8 1 8 2 5 8 6 8 8 3 6 1 0 
A C G G C C C T C T T T A G G G A A A G A C T A G T G C A G A A T G G C A C C C C T T A T T G T

VARIATION IN ND5 AND ND4 GENES IN T. INFESTANS
The haplotype network ( Figure 2 ) obtained with TCS software indicates that the different sequence types observed would have derived from a common ancestral haplotype (H). In contrast, the network shows that the haplotypes A and B (detected in Có rdoba Province), as well as M and L (detected in Formosa and Catamarca Provinces, respectively), would have derived from haplotype E (found in Santiago del Estero Province). This haplotype is separated from H by 4 mutational events. In addition, haplotype N would have derived from haplotype O (detected in the geographically closest localities from Formosa [Pozo del Zuri, Bermejo, Formosa and La Esperanza, Bermejo, Formosa], respectively), both separated by a single mutational step. This is the first ND5 and ND4 gene sequences analysis in the Chagas disease vector T. infestans. The amplified regions, fundamentally a portion of the ND5 gene, should be useful for phylogeographic studies. Because one individual was analyzed per locality, it is important to take into account that more sequences need to be examined. The maximum number of steps connecting parsimoniously two haplotypes is indicated. One step is indicated by lines between two haplotypes, and each additional base substitution is indicated by a solid circle. The haplotype with the highest ancestral probability (H) is displayed as a square, and the other haplotypes are displayed as circles.
